Summary. The mean spermatocrit and sodium, potassium and protein concentrations of fluid collected from the rete testis of the elephant were similar to values described for the ram. Sperm maturation, as assessed by the location of the cytoplasmic droplet in the middle piece, occurred in the distal head and the isthmus of the epididymis (middle segment). Spermatocrit determinations indicated that 96% of the fluid leaving the testis was reabsorbed by the efferent ducts and proximal initial segment, and 53% of the remainder was reabsorbed in the more distal parts of the head of the epididymis (initial and proximal middle segments). Sodium was reabsorbed in the same concentration as luminal fluid and not in amounts equimolar with potassium. The potassium concentration increased from 12\m=.\1 mequiv./1 in rete testis plasma to 64\m=.\8 mequiv./1 in the proximal head of the epididymis. About two thirds of the protein in rete testis fluid (3\m=.\8mg/ml) was reabsorbed by the efferent ducts and more was absorbed by the head of the epididymis.
Introduction
The structure and function of the genital tract of the bull elephant is of particular interest to comparative physiologists because the gonads and the genital ducts are located deep within the abdominal cavity and because of the elephant's immense size and relatively unspecialized habitat. Structural studies (Holt, Jones & Skinner, 1980; Jones & Brosnan, 1980) have shown that the excurrent ducts from the testes are, like those of scrotal mammals (Glover & Nicander, 1971) , structurally differentiated into an anatomically distinct head, body and tail and a histologically distinct initial, 'middle' and terminal segment. However, the ducts differ from those in scrotal mammals in a number of ways: the tail of the elephant epididymis is proportionally smaller than in scrotal mammals, such as the rat, rabbit and ram, and the elephant epididymis is thrown into folds (villi) in the initial and terminal segments. Furthermore, in the elephant most of the extragonadal spermatozoa are located in the head of the epididymis (Jones, Rowlands & Skinner, 1974) and not in the tail as in ram (Chang, 1945) and rabbit (Orgebin-Crist, 1968 ).
The studies described in this paper were carried out to determine the site of maturation of spermatozoa and the protein and cation composition of the genital duct laminai fluids, thus aiding interpretation of the structural findings and providing a basis for comparison with other species.
Materials and Methods
The epididymal material was collected from elephants which were slaughtered to avoid overstocking in the Kruger National Park, South Africa (Jones, 1973 fig. 1 ) was used as in previous studies (Holt et al, 1980; Jones & Brosnan, 1980) . In addition, samples were collected where the extratesticular rete testis was sectioned from the testis (rete testis fluid) and at the distal end of the anatomical isthmus of the epididymis (asterisk, Text- fig. 1 ). Eosin-nigrosin smears (Blackshaw, 1955) Table 1 shows the location of the cytoplasmic droplet in spermatozoa sampled along the epididymis and vas deferens. Most of the droplets were located adjacent to the head of spermatozoa sampled from the initial segment (sites 4 and 5), a high proportion was mid-way along the middle piece of spermatozoa sampled from the middle segment (higher at site 6 than site 7) and droplet migration was complete in spermatozoa sampled from the terminal segment (site 8) and vas deferens (site 9). The proportion of spermatozoa with no cytoplasmic droplets was not statistically different for the 9 sample sites.
The spermatocrits shown in Table 2 indicate that 96% of the fluid leaving the testis was reabsorbed by the efferent ducts and the initial segment proximal to site 5. About 53% of the 
Discussion
Although post-testicular maturation of eutherian spermatozoa has been correlated with changes in structure, motility, surface and membrane properties, keratinization and physical properties (for reviews see Orgebin-Crist, 1969; Bedford, 1975) , some eutherian mammals do not exhibit some of these changes (Bedford, Calvin & Cooper, 1973; Bedford & Calvin, 1974; Cooper & Bedford, 1976) . As some of the species variation may be related to the evolution of post-testicular maturation of spermatozoa the work on the elephant is of particular interest. The findings to date indicate that during epididymal transit elephant spermatozoa develop a mature motility pattern and acrosomal structure, undergo changes in the properties of the plasmalemma, and the cytoplasmic droplet migrates along the middle piece (Jones et al, 1974; Hanks, 1977; present study) . Although work on other characteristics is required, it therefore seems that post-testicular development of spermatozoa in the elephant, like some other testiconda (Bedford & Millar, 1978) , can involve the full complement of maturational changes that occur in such scrotal mammals as the rabbit.
The finding that cytoplasmic droplet migration occurs during passage of spermatozoa through the distal head and proximal isthmus of the elephant epididymis confirms that this region of the epididymis has features similar to the middle segment of the mammalian epididymis, and the high spermatocrit in the distal region of the elephant epididymis indicates equivalence with the terminal segment (Glover & Nicander, 1971; Jones & Brosnan, 1980) . Considering the technical difficulties involved in collecting fluid from the elephant's genital ducts, it is reassuring that the values obtained are within the range of values found in samples from live animals of other species (Levine & Marsh, 1971; Voglmayr, Waites & Setchell, 1966; Tuck, Setchell, Waites & Young, 1970) . A direct comparison of the composition and osmolality of elephant rete testis plasma (R. C. Jones, unpublished) with samples collected by direct cannulation of the ram (Voglmayr et al, 1966) indicate that the values obtained are very similar.
The concentrations of cation in the elephant genital ducts were also within the range of values found in the genital ducts of the bull (Crabo & Gustafsson, 1964) , rat (Levine & Marsh, 1971 ) and hamster (Jessee & Howards, 1976) . The values for the elephant are in agreement with data for the bull and rat in that the sodium concentrations were much the same in the testis and proximal caput epididymidis, but differ in that they show no reduction in concentration along the epididymis. A direct comparison between the elephant and the bull (Crabo & Gustafsson, 1964) indicates that the increase in potassium concentration from the testis to the proximal epididymis and the subsequent reduction in concentration along the epididymis is much the same for both species. It (Voglmayr et al, 1966) and confirms that the fluid contains only about 3% of the protein present in blood plasma. However, the elephant studies also show that a large proportion of the protein in rete testis fluid was reabsorbed by the efferent ducts and proximal part of the initial segment of the epididymis. This finding is in general agreement with data on the bull (Crabo & Gustafsson, 1964) and is also supported by structural findings of organdíes associated with intracellular digestion (Jones, 1977; Jones & Brosnan, 1980) in the efferent ducts and epididymal epithelium.
The rates of fluid absorption found in these studies roughly correspond to values found in the bull (Crabo & Gustafsson, 1964) and rat (see Tuck et al, 1970; Levine & Marsh, 1971 ) and the maximum spermatocrit for the bull and the elephant was for sampling sites towards the distal caput epididymidis. The 22% increase in luminal fluid volume found between sites 6 and 7 in the elephant epididymis was consistent for all replicates so would probably have reached statistical significance if more elephants had been studied. Consequently, the increase is probably biologically significant and is certainly of interest as it corresponds to the 13% increase in fluid volume which occurs in roughly the same region (between the head and body) of the hamster epididymis (Jessee & Howards, 1976) .
